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Description 



FACILITY MONITORING SYSTEM, 
METHOD, AND ARTICLE OF 
MANUFACTURE FOR OBTAINING DATA 
FROM NON-VOLATILE MEMORY AND 
VOLATILE MEMORY 

Background of Invention 

[0001] Facility monitoring systems have been implemented that 
monitor the activity or operational status of devices in a 
manufacturing facility. Generally, the facility monitoring 
system includes a data acquisition computer server that 
monitors signals from hundreds or thousands of sensors 
measuring operating parameters associated with devices 
in the facility. The data acquisition server sequentially 
writes the data obtained from each sensor from a volatile 
memory to a historical non-volatile memory that can be 
viewed by a user. However, because the data acquisition 
server sequentially writes hundreds or thousands of val- 



ues from the volatile memory to the historical non-volatile 
memory, the non-volatile memory may not contain an up- 
dated measurement value associated with a specific sen- 
sor for several minutes. Thus, a user viewing data in the 
historical non-volatile memory may not be able to obtain 
and view the latest values received by the data acquisition 
server for a specific sensor for several minutes. 
[0002] Thus, there is a need for a facility monitoring system that 
would allow a user to obtain and/or concurrently view 
both the data in a historical non-volatile memory and the 
latest data stored in a volatile memory for a specific sen- 
sor or multiple sensors. 
Summary of Invention 

[0003] a method for obtaining data stored in a non-volatile 

memory and data stored in volatile memory in a facility 
monitoring system in accordance with an exemplary em- 
bodiment is provided. The method includes retrieving a 
first data set stored in the non-volatile memory associ- 
ated with a first computer wherein the first data set in- 
cludes data collected from at least one sensor over a first 
predetermined time interval. The method further includes 
retrieving a second data set stored in a volatile memory 
associated with the second computer wherein the second 



data set comprises data collected from the at least one 
sensor over a second time interval after the first time in- 
terval. Finally, the method includes storing at least a por- 
tion of the first data set and the second data set in a first 
memory. 

[0004] a method for obtaining and displaying data stored in a 
non-volatile memory and data stored in volatile memory 
in a facility monitoring system in accordance with an ex- 
emplary embodiment is provided. The method includes 
retrieving a first data set stored in the non-volatile mem- 
ory associated with a first computer wherein the first data 
set includes data collected from at least one sensor over a 
first predetermined time interval. The method further in- 
cludes retrieving a second data set stored in a volatile 
memory associated with the second computer wherein the 
second data set comprises data collected from the at least 
one sensor over a second time interval after the first time 
interval. Finally, the method includes concurrently dis- 
playing at least a portion of the first data set and the sec- 
ond data set on a computer monitor. 

[0005] a facility monitoring system for obtaining data stored in a 
non-volatile memory and data stored in a volatile memory 
in accordance with another exemplary embodiment is 



provided. The system includes a first computer operatively 
associated with the non-volatile memory storing a first 
data set. The first data set has data collected from at least 
one sensor over a first time interval. The system further 
includes a second computer having the volatile memory 
storing a second data set having data collected from the 
at least one sensor over a second time interval after the 
first time interval. Finally, the system includes a third 
computer configured to receive the first and second data 
sets from at least one of the first and second computers 
and to store at least a portion of the first and second data 
sets in a first memory. 
[0006] a facility monitoring system for obtaining and displaying 
data stored in a non-volatile memory and data stored in a 
volatile memory in accordance with another exemplary 
embodiment is provided. The system includes a first com- 
puter operatively associated with the non-volatile memory 
storing a first data set. The first data set has data col- 
lected from at least one sensor over a first time interval. 
The system further includes a second computer having 
the volatile memory storing a second data set having data 
collected from the at least one sensor over a second time 
interval after the first time interval. Finally, the system in- 



eludes a third computer configured to receive the first and 
second data sets from at least one of the first and second 
computers and to display at least a portion of the first and 
second data sets on a computer monitor. 

[0007] a facility monitoring system for obtaining data stored in a 
non-volatile memory and data stored in a volatile memory 
in accordance with another exemplary embodiment is 
provided. The system includes a first computer means op- 
eratively associated with the non-volatile memory for 
storing a first data set. The first data set having data col- 
lected from at least one sensor over a first time interval. 
The system further includes a second computer means 
having the volatile memory for storing a second data set 
having data collected from the at least one sensor over a 
second time interval after the first time interval. Finally, 
the system includes a third computer means for receiving 
the first and second data sets from at least one of the first 
and second computers and storing at least a portion of 
the first and second data sets in a first memory. 

[0008] An article of manufacture in accordance with another ex- 
emplary embodiment is provided. The article of manufac- 
ture includes a computer storage medium having a com- 
puter program encoded therein for obtaining data stored 



in a non-volatile memory and data stored in volatile 
memory in a facility monitoring system. The computer 
storage medium includes code for retrieving a first data 
set stored in the non-volatile memory associated with a 
first computer wherein the first data set includes data col- 
lected from at least one sensor over a first predetermined 
time interval. The computer storage medium further in- 
cludes code for retrieving a second data set stored in the 
volatile memory associated with a second computer 
wherein the second data set comprises data collected 
from the at least one sensor over a second time interval 
after the first time interval. Finally, the computer storage 
medium includes code for storing at least a portion of the 
first data set and the second data set in a first memory. 
[0009] a facility monitoring system in accordance with another 
exemplary embodiment is provided. The facility monitor- 
ing system includes a computer including a non-volatile 
memory and a volatile memory. The computer is config- 
ured to store a first data set in the non-volatile memory. 
The first data set has data collected from at least one sen- 
sor over a first time interval. The computer is further con- 
figured to store in the volatile memory a second data set 
having data collected from the at least one sensor over a 



second time interval after the first time interval. The com- 
puter is further configured to retrieve the first data set 
from the non-volatile memory and the second data set 
from the volatile memory and to store the first and second 
data sets in either the volatile memory or a first memory. 
[0010] other systems and/or methods according to the embodi- 
ments will become or are apparent to one with skill in the 
art upon review of the following drawings and detailed 
description. It is intended that all such additional systems 
and methods be within the scope of the present invention, 
and be protected by the accompanying claims. 
Brief Description of Drawings 

[0011] Figure 1 illustrates a facility monitoring system having a 
client computer, a database computer server, and a data 
acquisition computer server in accordance with an exem- 
plary embodiment; 

[0012] Figure 2 depicts a data set stored in a non-volatile mem- 
ory of the database computer server; 

[0013] Figure 3 depicts a data set stored in a volatile memory of 
the data acquisition computer server; 

[0014] Figure 4 depicts a first data request message sent from 
the client computer to the database computer server; 

[0015] Figure 5 depicts a second data request message sent from 



the database computer server to the data acquisition 
computer server; 
[0016] Figure 6 depicts a first data return message sent from the 
data acquisition computer server to the database com- 
puter server; 

[0017] Figure 7 depicts a second data return message sent from 
the database computer server to the client computer; 

[0018] Figures 8-10 are flowcharts of a method for obtaining and 
displaying data stored in a non-volatile memory and data 
stored in volatile memory in the facility monitoring system 
of Figure 1 in accordance with another exemplary embod- 
iment; 

[0019] Figure 11 is a graphical plot of a portion of a first data set 
and a second data set associated with one sensor. 
Detailed Description 

[0020] Referring to Figure 1, a facility monitoring system 10 is il- 
lustrated that can display data sets associated with sen- 
sors in a plant or processing facility. In particular, the sys- 
tem 10 includes a data acquisition computer server 14 
which can obtain sampled data values from a plurality of 
sensors. The data acquisition computer server 14 stores 
the most recently obtained data values in one or more 
data sets in a volatile memory. Thereafter, the data acqui- 



sition computer server 14 periodically sends the data sets 
to the database computer server 34 that stores the data 
sets in a non-volatile memory. The system 10 further in- 
cludes computer 12 operably communicating with the 
database computer server 34 and the data acquisition 
computer server 14. Still further, the system 10 includes 
data acquisition devices 16, 18, 20, sensors 22, 24, 26, 
and devices 28, 30, 32 explained in greater detail below. 
[0021] when a user of the client computer 12 requests to retrieve 
data sets associated with predetermined sensors over a 
predetermined time interval, the client computer 12 sends 
a first data request message to the data base computer 
server 34. The database computer server 34 retrieves a 
first data set stored in non-volatile memory therein. The 
first data set includes sampled data values obtained from 
one or more sensors over a first time interval. Further, if a 
portion of the requested information is stored in the 
volatile memory of the data acquisition computer server 
14, the server 34 sends a second data request message to 
the server 14. In response to the second data request 
message, the data acquisition computer server 14 sends a 
first data return message to the database computer server 
34 containing a second data set with at least a portion of 



the requested information. The second data set includes 
sampled data values obtained from the one or more sen- 
sors over a second time interval after the first time inter- 
val. Thereafter, the database computer server 34 sends a 
second data return message to the client computer 12 
containing the first and second data sets. 
[0022] Referring to Figures 1 and 4, the client computer 12 is 
provided to request data sample values (e.g. measured 
values) associated with manufacturing equipment and 
then upon receipt of the sample values to display them on 
a computer monitor 46. In particular, the client computer 
12 can generate a first data request message 84 to obtain 
information relating to devices 28, 30, and 32. As shown, 
the first data request message 84 includes the following 
attributes: (i) a list of Segment IDs, (ii) start date and time, 
(iii) end date and time. Each Segment ID is a unique num- 
ber that identifies a predetermined sensor. For example, 
the sensor 22 has a Segment ID having a value of "1", the 
sensor 24 has a Segment ID having a value of "2", and the 
sensor 26 has a Segment ID having a value of "3". The 
"start date and time" attributes and the "end date and 
time" attributes define a time interval used for selecting 
data sample values associated with the identified sensors. 



For example, the first data request message 84 is re- 
questing data samples associated with sensors 22, 24, 26 
(identified by Segment IDs 1, 2, 3, respectively) that were 
obtained during a time interval from January 4, 2003 at 
1:45 P.M. to January 4, 2003 at 2:30 P.M. As will be ex- 
plained in greater detail below, each plurality of data 
sample values associated with a listed Segment ID having 
an associated "sample date and time" that falls within the 
time interval specified by the first data request message 
will be returned to the client computer 12. 

[0023] The client computer is further configured to both (i) gen- 
erate data reports based upon received data sample val- 
ues (e.g. measured values) associated with manufacturing 
equipment, and (ii) to export the received data sample 
values to other software applications. 

[0024] a s shown, the client computer 12 includes a central pro- 
cessing unit (CPU) 40, a read-only memory (ROM) 42, a 
volatile memory such as a random access memory (RAM) 
44 and an input/output (I/O) interface 45. The CPU 40 
operably communicates with the ROM 42, the RAM 44, 
and the I/O interface 45. The computer readable media 
including ROM 42 and RAM 44 may be implemented using 
any of a number of known memory devices such as 



PROMs, EPROMs, EEPROMS, flash memory or any other 
electric, magnetic, optical or combination memory device 
capable of storing data, some of which represent exe- 
cutable instructions used by the CPU 40. The CPU 40 
communicates via the I/O interface 45 with a keyboard 
48, the computer monitor 46, the database computer 
server 34, and the data acquisition computer server 14. 
[0025] Referring to Figures 1, 2 and 5, the database computer 
server 34 is provided to periodically receive data sample 
values associated with predetermined Segment IDs from 
the data acquisition computer server 14. Thereafter, the 
database computer server 34 stores the data sample val- 
ues in non-volatile memory, such as the hard drive 65. 
For example, the database computer server 34 can store a 
data set 80 in the hard drive 65 that was received from 
data acquisition computer server 14 including data asso- 
ciated with sensors 22, 24, 26. As shown, the data set 80 
includes three records each having the following at- 
tributes: (i) a Segment ID, (ii) sample date and time, (iii) 
sample values. The "sample values" attribute corresponds 
to the actual data sample values obtained from the data 
acquisition device receiving a signal from a predetermined 
sensor. For example, the Segment ID having a value of "1" 



can have data sample values 10, 10, 10 associated there- 
with. The "sample date and time" attribute corresponds to 
the date and the time in which a first data sample value of 
a plurality of data sample values was obtained by a data 
acquisition device coupled to a sensor. In other words, the 
"sample date and time" attribute corresponds to a time 
when the data collection of a plurality of data sample val- 
ues was commenced by the data acquisition device. For 
example, the data set 80 in the hard drive 65 has a first 
record wherein the first data sample value was obtained 
on January 4, 2003 at 2 P.M. It should be noted that al- 
though only three data sample values are shown for each 
Segment ID in data set 80, each Segment ID could have a 
plurality of additional data sample values associated 
therewith. For example, each Segment ID could have at 
least 1024 data samples associated therewith. 
[0026] The database computer server 34 is further provided to 
receive a first data request message from the client com- 
puter 12 requesting predetermined data sample values 
and then to return the requested data sample values to 
the client computer 12. In particular, when the database 
computer server 34 receives a data request message from 
computer 12 that requests (i) some data samples stored in 



server 34, and (ii) some data sample values that are not 
stored in the server 34 (e.g., data samples obtained within 
the last 15 minutes), server 34 sends a second data re- 
quest message to the data acquisition computer server 14 
requesting the more recently obtained data sample values. 
For example, when database computer server 34 receives 
the first data request message 84 from the client com- 
puter 12, the database computer server 34 can generate a 
second data request message 86. As shown, the second 
data request message 86 has substantially the same at- 
tributes the first data request message 84. After generat- 
ing the message 86, the database computer server 34 
sends the message 86 to the data acquisition computer 
server 14 via I/O interface 68. 
[0027] As shown, the database computer server 34 includes a 
CPU 62, a ROM 64, a non-volatile memory such as hard 
drive 65, a volatile memory such as RAM 66, and an I/O 
interface 68. The CPU 62 operably communicates with the 
ROM 64, the hard drive 65, the RAM 66, and the I/O inter- 
face 68. The computer readable media including ROM 64, 
RAM 66, and hard drive 65 may be implemented using any 
of a number of known memory devices such as PROMs, 
EPROMs, EEPROMS, flash memory or any other electric, 



magnetic, optical or combination memory device capable 
of storing data, some of which represent executable in- 
structions used by CPU 62. The CPU 62 communicates via 
the I/O interface 68 with the client computer 12 and the 
data acquisition computer server 14. 
[0028] Referring to Figures 1, 3 and 6, the data acquisition com- 
puter server 14 is provided to obtain data sample values 
associated with a plurality of sensors. In particular, the 
data acquisition computer server 14 receives data sample 
values from the data acquisition device 16 corresponding 
to signal values generated by a sensor 22. The sensor 22 
generates a signal indicative of an operating parameter of 
device 28. Further, the data acquisition computer server 
14 receives data sample values from the data acquisition 
device 18 corresponding to signal values generated by a 
sensor 24. The sensor 24 generates a signal indicative of 
an operating parameter of device 30. Still further, the data 
acquisition computer server 14 receives data sample val- 
ues from the data acquisition device 20 corresponding to 
signal values generated by a sensor 26. The sensor 26 
generates a signal indicative of an operating parameter 
device 32. 

[0029] when the data acquisition computer server 14 receives a 



plurality of data sample values from a sensor, server 14 
stores the plurality of data sample values in a record in 
RAM 56. In particular, the computer server 14 can store a 
record in RAM 56 having the following attributes: (i) a 
Segment ID, (ii) a sample date and time, (iii) sample val- 
ues. For example, the data acquisition computer server 14 
can receive a plurality of data sample values from sensor 
22 and thereafter store a record in RAM 56 including: (i) a 
Segment ID having a value of "1" corresponding to the 
sensor 22, (ii) a sample date and time having values equal 
to January 4, 2003 and 2:03 P.M. which indicate when the 
collection of data sample values was initiated, and (iii) a 
plurality of data sample values such as 9, 9, 9 obtained 
from a signal generated by sensor 22. 

[0030] Further, the data acquisition computer server 14 can peri- 
odically receive a plurality of data sample values from the 
other sensors and store the corresponding data sample 
values in RAM 56. As shown, for example, the data acqui- 
sition computer server 14 can generate a data set 82 hav- 
ing three data records identified by Segment IDs 1, 2, 3 
containing data sample values obtained from sensors 22, 
24, 26, respectively. 

[0031] Referring to Figures 5 and 6, when the data acquisition 



computer server 14 receives the second data request 
message from the database computer server 34, the 
server 14 generates a first data return message containing 
the requested information. For example, when server 14 
receives the second data request message 86, the server 
14 can access the stored data set 82 in RAM 56 and gen- 
erate the first data return message having a first data set 
88 based on the data set 82. Thereafter, the data acquisi- 
tion computer server 14 can send the first data return 
message having the data set 88 to the database computer 
server 34. 

[0032] As shown, the data acquisition computer server 14 in- 
cludes a CPU 52, a ROM 54, a volatile memory such as a 
RAM 56 and an I/O interface 58. The CPU 52 operably 
communicates with the ROM 54, the RAM 56, and the I/O 
interface 58. The computer readable media including ROM 
54 and RAM 56 may be implemented using any of a num- 
ber of known memory devices such as PROMs, EPROMs, 
EEPROMS, flash memory or any other electric, magnetic, 
optical or combination memory device capable of storing 
data, some of which represent executable instructions 
used by CPU 52. The CPU 52 communicates via the I/O in- 
terface 58 with the client computer 12, the data acquisi- 



tion computer server 14, and the data acquisition devices 
16, 18, 20. 

[0033] Referring to Figures 1, 2, 6, 7, the database computer 
server 34 is further provided to receive the first data re- 
turn message from the data acquisition computer server 
14 and to generate a second data return message. The 
second data return message will include a first data set 
obtained from data records stored in hard drive 65 corre- 
sponding to "older" data sample values obtained from the 
predetermined sensors over a first predetermined time in- 
terval. Further, the second data return message will in- 
clude a second data set obtained from the data records in 
the first data return message from the data acquisition 
computer server 14. The second data set includes more 
recently obtained data from the predetermined sensors 
over a second predetermined time interval that occurs af- 
ter the first predetermined time interval. For example, the 
database computer server 34 can receive the first data re- 
turn message having a first data set 88 from the data ac- 
quisition computer server 14 and combine the first data 
set 88 with the second data set 80 stored in the hard drive 
65, to obtain a combined data set 90. Thereafter, 
database computer server 34 can send the second data 



return message including the data set 90 to the client 
computer 12. 

[0034] Referring to Figures 1 and 11, the client computer 12 can 
receive the second data return message from the database 
computer server 34 and display at least a portion of the 
first and second data sets on the computer monitor 46. 
For example, when the client computer 12 receives the 
second data return message containing the data set 90, 
the computer 12 can display the sample data values asso- 
ciated with Segment ID ="1" on a graphical plot 122 gen- 
erated on computer monitor 46. As shown, the graphical 
plot 122 includes points 124, 126, 128 corresponding to 
data sample values 10, 10, 10, respectively, and points 
130, 132, 134 corresponding to data sample values 9, 9, 
9, respectively. 

[0035] Referring to Figures 8, 9, and 10, a method for concur- 
rently displaying data stored in a non-volatile memory 
(e.g. hard drive 65) and data stored in a volatile memory 
(e.g., RAM 56) in a facility monitoring system 10 will now 
be described. 

[0036] At step 100, the client computer 12 sends a first data re- 
quest message to the database computer server 34 in- 
cluding: (i) a list of Segment IDs, (ii) a start date and time, 



and (iii) end date and time. For example, the client com- 
puter 12 can send a first data request message 84 to the 
database computer server 34. 
[0037] At step 102, the database computer server 34 receives the 
first data request message and retrieves a first data set 
stored in a non-volatile memory based on the list of Seg- 
ment IDs, the start date and time, and the end date and 
time. For example, the server 34 can receive the first data 
request message 84 and retrieve the data set 80 from the 
hard drive 65. 

[0038] At step 104, the database computer server 34 makes a 
determination as to whether a portion of the data re- 
quested in the first data request message has an "end 
date and time" after the "sample date and time" of a first 
data set stored in the hard drive 65 of server 34. If the 
value of step 104 equals "yes", the method advances to 
step 106. Otherwise, the method advances to step 118. 

[0039] At step 106, the database computer server 34 sends a 
second data request message to the data acquisition 
computer server 14 including: (i) the list of Segment IDs, 
(ii) the start date and time, (iii) the end date and time. For 
example, the database computer server 34 can send a 
second data request message 86 to the data acquisition 



computer server 14. 

[0040] At step 108, the data acquisition computer server 14 re- 
ceives the second data request message and retrieves a 
second data set stored in RAM 56 based on the list of 
Segment IDs, the start date and time, and the end date 
and time. For example, the server 14 can receive the sec- 
ond data request message and retrieve the second data 
set 88 from RAM 56. 

[0041] At step 110, the data acquisition computer server 14 
sends a first data return message including the second 
data set to the database computer server 34. For example, 
the data acquisition computer server 14 can send a first 
data return message having a second data set 88 to the 
database computer server 34. 

[0042] At step 112, the database computer server 34 receives the 
first data return message and generates a second data re- 
turn message including the information from the first data 
set and the second data set. For example, the database 
computer server 34 can receive the first data return mes- 
sage and generate a second data return message includ- 
ing the data set 90. 

[0043] At step 114, the database computer server 34 sends the 
second data return message to the client computer 12. 



[0044] At s t e p n5 j the client computer 12 receives the second 
data return message and stores the second data return 
message in a memory such as RAM 44. It should be noted 
that client computer 12 could alternately store the second 
data return message in ROM 42 or in any other type of 
storage media such as CD-ROMS, or computer diskettes, 
or flash memories for example. 

[0045] At step 117, the client computer generates a graphical 

plot of the data associated with at least one Segment ID in 
the first data set and the second data set. For example, 
the client computer 12 can receive the second data return 
message having the data set 90 and generate the graphi- 
cal plot 122 on computer monitor 46 corresponding to 
the Segment ID having a value of "1". 

[0046] Returning again to step 104, if the value of step 104 
equals "no", the method advances to step 118. At step 
118 the database computer server 34 sends a third data 
return message containing the first data set to the client 
computer 12. 

[0047] Next at step 120, the client computer 12 receives the 

third data return message and stores the third data return 
message in a memory such as RAM 44. It should be noted 
that client computer 12 could alternately store the third 



data return message in ROM 42 or in any other type of 

storage media such as CD-ROMS, or computer diskettes, 

or flash memories for example. 
[0048] N ex t at step 121, the client computer 12 generates a 

graphical plot of the data associated with at least one 

Segment ID in the first data set. 
[0049] After either of steps 121, 117, the method is ended. 

[0050] | n an alternate embodiment of the system 10, the client 
computer 12, the database computer server 34, and the 
data acquisition computer server 14 could be imple- 
mented using a single computer (not shown) having a 
CPU, a RAM, a ROM, a hard drive and an I/O interface, that 
is operably coupled to the data acquisition devices. 

[0051] jhe facility monitoring system and method in accordance 
with exemplary embodiments provide a substantial ad- 
vantage over other systems and methods. In particular, 
the system and method provided a technical effect of al- 
lowing a user to obtain and concurrently view on a com- 
puter monitor both the data in a historical non-volatile 
memory and the latest data stored in a volatile memory 
for a specific sensor. Thus, a user can obtain a complete 
view of the data values obtained over a desired time inter- 
val from a sensor, including the most recent data values, 



for determining the operating characteristics of a device. 
[0052] a s described above, the present invention can be embod- 
ied in the form of computer-implemented processes and 
apparatuses for practicing those processes. The present 
invention can also be embodied in the form of computer 
program code containing instructions embodied in tangi- 
ble media, such as floppy diskettes, CD ROMs, hard 
drives, or any other computer-readable storage medium, 
wherein, when the computer program code is loaded into 
and executed by a computer, the computer becomes an 
apparatus for practicing the invention. The present inven- 
tion can also be embodied in the form of computer pro- 
gram code, for example, whether stored in a storage 
medium, loaded into and/or executed by a computer, or 
transmitted over some transmission medium, loaded into 
and/or executed by a computer, or transmitted over some 
transmission medium, such as over electrical wiring or ca- 
bling, through fiber optics, or via electromagnetic radia- 
tion, wherein, when the computer program code is loaded 
into and/or executed by a computer, the computer be- 
comes an apparatus for practicing the invention. When 
implemented on a general-purpose microprocessor, the 
computer program code segments configure the micro- 



processor to create specific logic circuits. 
[0053] while the invention is described with reference to an ex- 
emplary embodiment, it will be understood by those 
skilled in the art that various changes may be made and 
equivalence may be substituted for elements thereof with- 
out departing from the scope of the invention. In addition, 
many modifications may be made to the teachings of the 
invention to adapt to a particular situation without de- 
parting from the scope thereof. Therefore, it is intended 
that the invention not be limited the embodiment dis- 
closed for carrying out this invention, but that the inven- 
tion includes all embodiments falling with the scope of 
the intended claims. Moreover, the use of the term's first, 
second, etc. does not denote any order of importance, but 
rather the term's first, second, etc. are used to distinguish 
one element from another. 



